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ABSTRACT 
 
 
VIVIANA R. RUIZ: Infant And Toddler Oral Health: A Survey of Attitudes 
and Practice Behaviors of Dental Hygienists in North Carolina 
(Under the direction of Dr. Rocio Quinonez) 
 
The purpose of this study was to evaluate the knowledge, comfort, practice behaviors, 
and stage of readiness and barriers of dental hygienists (DH) in North Carolina (NC) with 
respect to providing oral health care to infants/toddlers.  A questionnaire was mailed to 
2000 licensed DH practicing in NC randomly selected from the NC State Board of Dental 
Examiners database. The majority of respondents (99%) were female and working in 
private practice (94%). A high rate of DH are currently not providing care to 
infants/toddlers (59%), although two thirds of the respondents were contemplating the 
care for infants/toddlers. Significant barriers included lack of continuing education, 
unfamiliarity with the American Academy of Pediatric Dentistry guidelines, and current 
practice situation. DH highly value preventive care for infants/toddlers, however, 
strategies to increase comfort and diminish practice constraints should be considered to 
improve DH’s stage of readiness to care for this population.  
 
 
 
 
 
 iii 
 
ACKNOWLEDGEMENTS 
 
To my thesis committee for their invaluable knowledge, trust and support. 
To my dear three kids: Edwin, Julie and Allison whom I love with all my 
heart. To Victor for his unconditional support. To Ms. Debbie Price for 
making it all possible. 
 
 
 
 
Supported by Colgate Palmolive. 
 
 
 
 
 
 
 
 
 
 
 
 
 iv 
TABLE OF CONTENTS 
 
LIST OF FIGURES…………..…………………………………………………………..vi 
LIST OF TABLES.……………………………………………………………….……...vii 
LIST OF ABREVIATIONS…………………………………………………………….viii 
 
 
Chapter 
 
I. INTRODUCTION………………………………………….............1 
 
II. REVIEW OF THE LITERATURE 
 
The Surgeon General Oral Health Report……………………..4  
     
The American Academy of Pediatrics and The  
American Academy of Pediatric Dentistry Guidelines on 
Children Oral Care...…………………………………………..5 
 
Children’s Oral Health Problems and their Consequences........5 
 
The Primary Care Provider: Attitudes and Practices…………..6  
 
Dental-Medical Partnership…..………………………….….....6 
 
                    The Effect of Early Preventive Dental Visits...…………...........7 
 
                    The Dental Hygienist’s Roles and Responsibilities..….….........7 
 
 
                    Early Childhood Caries: Knowledge, Attitudes and  
                    Practice Behaviors of DHs…..…………………………………8 
                         
 
 
 
 v 
III. INTRODUCTION AND REVIEW OF THE 
LITERATURE...…………………………………………………….10 
 
IV. RESEARCH DESIGN AND 
METHODOLOGY…………………….….........................................13 
 
V. RESULTS……………………….…………………………..…...16 
 
VI. DISCUSSION……………………………………………..…….20 
 
VII. CONCLUSION………………………………………………...25 
 
APPENDIX……………………………………………………………......26 
 
A. Survey Instrument……………………..……..….......26 
 
TABLES AND FIGURES…………………………………………...........30 
 
REFERENCES………………………………………………………….…39 
 
 
 
 
 
 
 
 
 
 
 
 
 vi 
List of Figures 
 
Figures 
1. Stage of readiness…………………………………………….….30 
2. Results…………………………………………………………....31 
3. Practice Behaviors of NC DH in Relation to  
    Infants and Toddlers……………………………..…………...….32 
 
4. Level of Agreement (Knowledge) of DH about Infants  
    and Toddlers Oral Care ……………………………………….....33 
 
5. Effects of Primary and Secondary Variables in the 
    Outcome (Stage of Readiness to Provide Preventive 
    Care to Infants and Toddlers)……………………….…………...34 
 
 
 
 
 
 
 
  
 
 
 
 vii 
List of Tables 
 
 
 
Table 
1. Demographics and practice characteristics……………………….35 
2. Perception of infant/toddler care………………………………….36 
3. DHs Perceived Barriers to Provide Preventive Care  
    for Infants and Toddlers……..…………………………………....37 
 
4. Proportional odds Ratios for Comfort Level  
    and Practice Constraints as a barrier…...………………………....38 
 
 
 
 
 
 
 
 
 
 
 
 
 
 viii 
List of Abbreviations 
 
 
DH   Dental Hygienists 
NC   North Carolina 
ECC   Early Childhood Caries 
CE   Continuing Education 
AAP   American Academy of Pediatrics 
AAPD  American Academy of Pediatric Dentistry 
ADA   American Dental Association 
 
 
 
 
 
 
 
 
 
 
 
INTRODUCTION 
 
            Early Childhood Caries (ECC) is one of the most common chronic childhood 
diseases that predominantly affects children from low-income families.1-3 The onset of 
the disease occurs as early as 12 to 24 months of age and affects the smooth surfaces of 
primary teeth. The disease progresses rapidly, undermining child’s overall health, 
development, education and quality of life.4 The provision of early guidance, 
emphasizing appropriate preventive oral health education in accordance to children’s age 
is crucial to thwart the onset and progression of ECC.5  
         The American Academy of Pediatrics (AAP), recommends that the beginning of 
dental risk assessment should occur at 6 months of age and that the child considered with 
a high risk for dental caries should have established a dental home by the age 1. 7 In 
addition, the American Academy of Pediatric Dentistry (AAPD) and the American 
Dental Association (ADA) recommend that the first dental visit should occur no later 
than 12 months of age.8 It is a concern that regardless of these policies, disparities in 
children’s oral health still exist among diverse populations in America.9  
         With considerable evidence that timing of care is critical in the prevention of ECC, 1 
and with the evidence that the DH has a primary position in the prevention of oral disease 
10-14 the questions raised in this study are: What are the attitudes, values, knowledge, 
practice behaviors and stage of readiness of the dental hygienists (DH) regarding    
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infants and toddler’s oral health care? And, what are the factors that influence DH’s stage 
of readiness to provide preventive oral health services to infants and toddlers?
REVIEW OF THE LITERATURE 
 
          Recent studies have provided evidence regarding the shortage of dental practices 
providing access to care for children under 3 years of age.15-17 With dental disease on the 
rise among preschool aged children, it is imperative to appraise the willingness of health 
professionals to collaborate, as well as the barriers that prevent them from providing 
access to care for this cohort of the population. However, limited data exists on the 
attitudes of dentists and physicians16- 18 and even less on other allied professionals. With 
DH at the core of the dental team, 19 they provide a window of opportunity to help deliver 
these services to those at highest risk for dental disease. Therefore, the purpose of this 
study was to determine the current knowledge, values, comfort, stage of readiness, 
practice behaviors and barriers of DH in NC to provide care to infants and toddlers. A 
second goal was to assess the factors influencing their practice behaviors and stage of 
readiness for the delivery of preventive oral health services to this cohort. 
 
The Surgeon General Oral Health Report 
          The Surgeon General Report on Oral health in America emphasized that oral health 
in America has improved in this century, 1 however, minority populations are still 
suffering with the struggles of oral disease. The Surgeon General’s Report, reviews the 
contribution of health professionals towards the achievement of oral health emphasizing 
the effectiveness of health promotion and education of patients for the prevention of oral 
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diseases. However, it states sadly the breach between research findings, disease 
prevention and health promotion practices. The report further reaffirms the role of the 
oral health professionals focusing mostly on a team–based practice for the prevention and 
treatment of oral disease. There is a calling to the health care providers to take advantage 
of initiatives and ideas from others to accomplish better oral health for the populations.  
 
The American Academy of Pediatrics and The American Academy of Pediatric  
Dentistry Guidelines on Children Oral Care 
 
          In 1986 the AAPD developed a policy statement on infants to promote oral health 
and disease prevention. The policy states that an oral health risk assessment is necessary 
for infants by 6 months of age.8 This assessment contributes for the institution of 
appropriate preventive strategies as the primary dentition begins to emerge.20 Nearly two 
decades later (2003), the AAP released a new policy regarding children. This policy was 
specific for the care and prevention of oral diseases in children 6 months of age. The 
recommendation in this policy is that all infants receive an oral health assessment from a 
health care provider by the age of 6 months and higher risk children be referred to a 
dentist for preventive care and parent education at or before 12 months of age.6, 7 In 2008 
this policy was further modified so all children receive a dental referral except in 
situations where limited dental workforce exists. It is a concern that despite these policies 
changes, still many disparities in infants and toddlers oral health exist.9    
 
Children’s Oral Health Problems and their Consequences  
 
          Dental care is the most common oral disease and unmet needs of children11, 21 
raisings questions of education and attitudes of dental professionals in relation to young 
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children’s care.12 The oral cavity relates to the entire body and it is imperative to care for 
the oral health of individuals beginning at an early age. Oral and craniofacial conditions, 
immunologic, neuromuscular, nervous, pulmonary, are some of the many needs of infants 
and toddlers. When these needs are not taken care of, the overall wellbeing of the 
children can be compromised including affecting learning, excessive expenses for 
parents, and psychosocial outcomes.4, 20 Many of oral conditions can be prevented, 
however, by taking preventive measures early and even before the baby is born, such as 
acid folic intake, alcohol, and tobacco use. Also, recognizing parents’ oral health        
problems  like  periodontal   disease,  and  caries  can  diminish  the  risk  of  transmitting  
these diseases to their babies.22  
 
The Primary Care provider: Attitudes, and Practices 
 
          Primary care physicians play an important role in the overall health of children. 
The pediatrician and the family doctor are the first health care professionals in contact 
with this population. In essence, they see a large percentage of infants and toddlers. 
Pierce et al 18 reported that training of primary physicians and pediatricians for at least 2 
hours on oral risk management produced an adequate level of accuracy in identifying and 
referring children at risk for oral problems to the dentist. They also found that dental 
screenings could be easily being incorporated into a primary medical practice. 
 
Dental-Medical Partnership  
 
          One of the recommendations found on the Surgeon General’s report was to work 
together in a multidisciplinary approach to procure and solve the devastating lack of oral 
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health in children.1 Mouradian et al. 23 described several educational training strategies 
targeted to physicians and dentists to work together for better oral health in children and 
families. Studies have reported the need for a teamwork approach for the prevention and  
treatment of oral disease in children.24-26 It is relevant to point   out the need to expand  
the responsibilities of the dental hygienist in the diagnostic and prevention                            
of oral disease in children.  
 
The Effect of Early Preventive Dental Visits  
         Savage et al. stated that there is enough scientific to support a need for 
improvement in the oral health care strategies towards children.27 It is necessary to assess 
the attitudes, knowledge and practice of oral health professionals to find solutions to the 
problem. ECC is a preventable condition but prevention is critical and an early risk 
assessment is of a high importance. It has been reported that children who had their first 
preventive dental visit by the age 1 were more likely to have consequent preventive 
visits, 28 but less likely to have subsequent restorative or emergency visits.27-29, In their 
rationales, Savage et al. 27 also emphasized that education from the dental professional to 
the children’s parents played a significant role. 
 
The Dental Hygienist’s Roles and Responsibilities  
 
         Mertz and Mouradian described the role of allied dental professionals in the 
prevention of oral disease in children in various parts of the United States.13 As some 
states allow DH to work in a different setting without the supervision of a dentist, many 
others like North Carolina have limited expansion of professional roles and 
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responsibilities of DH. Suggestions have been made to give more responsibilities to DH 
to procure an easier access to dental care for underserved populations.30 Wing P et al 31 
reported that in those states with more permissive laws for DH scope of practice there 
was a higher use for oral health services and better oral health outcomes. 
 
Early Childhood Caries: Knowledge, Attitudes and Practice Behaviors of DHs 
 
          Manski and Parker 32 recommend increasing education of DH regarding ECC. 
There is a need for more training in the undergraduate level and more continuing 
education for the working professional. In addition, there is a need for new laws that 
allow DH to expand their involvement in the treatment of oral disease in children. The 
authors also stated that DH would benefit from more knowledge on preventive oral care 
for children based on intensive education in the undergraduate and professional levels.   
 
  
INTRODUCTION AND REVIEW OF THE LITERATURE 
 
          Early childhood caries (ECC) is one of the most common chronic childhood 
diseases affecting children predominantly from low-income families.4, 22 the onset of 
(ECC) occurs as early as 12 to 24 months of age and affects the smooth surfaces of 
primary teeth. The disease progresses rapidly, undermining child’s overall health, 
development, education and quality of life 5, 13, 16, 33, 34 Thus, the provision of early 
guidance, emphasizing developmentally appropriate preventive oral health strategies is 
crucial to thwart the onset and progression of ECC.10 With the dental hygienist (DH) 
playing a critical preventive role in the dental team it is imperative that DHs become 
intricately engaged in the efforts to reduce ECC.23, 35 Yet little is understood about their 
attitudes, values, knowledge, practice behaviors and stage of readiness regarding infants 
and toddler’s oral health care. This study aims to address these questions and help 
identify factors that influence DHs’ stage of readiness to provide preventive oral health 
services to infants and toddlers.8 
In 1986 the American Academy of Pediatric Dentistry (AAPD) developed a policy on 
infants to promote oral health and disease prevention.8 The policy currently states that an 
oral health risk assessment is necessary for infants beginning at 6 months of age and the 
establishment of a dental home by age 1 to contribute to the institution of appropriate 
preventive strategies as the primary dentition begins to erupt. In 2003, the American 
Academy of Pediatrics (AAP) released a new policy indicating a shift in recommendation 
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of the first dental visit from age 3 years to age 1 for those at high risk.6 The policy has 
been updated to reflect universal referral except in situations when limited dental 
workforce exists.7 
          Despite these policies dental care continues to be one of the most unmet needs of 
children.11 raising the question of education and attitudes of dental professionals in 
relation to children’s care.12 In their recent work, Mertz and Mouradian describe clearly 
the role of allied dental professionals in the prevention of oral disease in children: “Allied 
dental professions are essential members of the dental team; they complement the dentist 
and improve the efficiency and effectiveness of dental care.” 13 Seale et al, 14 indicated the 
need to better utilize allied dental professionals to expand access to care for children from 
underserved populations as well as the selection of pediatric dentists to received training 
based on their desire to care in underserved areas.   
         In a study of DH in Maryland, Manski and Parker32 reported the most recent 
information about DH knowledge, attitudes, and practice behaviors regarding children 
oral health care. They found that a substantial portion of their sample population of DH 
lacked knowledge about early childhood caries (ECC) as an infectious and transmissible 
disease and had a very low concern about the importance of nutritional counseling. 
Though 81% of DH in the Maryland study believed prevention of ECC should begin at 
the time of tooth eruption, experience and type of practice were related to the knowledge 
and practice of prevention of ECC. More experienced DH appeared more likely to have 
knowledge about ECC prevention protocols, as well as DH that worked in practices that 
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accepted Medicaid patients. Their study further demonstrated high evidence of 
underutilized fluoride varnish and a low percentage of DH offering nutritional 
counseling. The authors emphasized a need for more training at the undergraduate level, 
greater continuing education for the working professional, and need for assessment of 
current laws to allow DH to expand their involvement in the treatment of oral disease in 
children. Not addressed in the Maryland study were the stages of readiness and the 
willingness of DH in conjunction with the barriers preventing them from providing care 
to infants and toddlers. The purpose of this study was to evaluate the knowledge, 
comfort, values, practice behaviors, and stage of readiness, and the barriers of DH to 
providing oral health care to infants and toddlers in North Carolina (NC).  
RESEARCH DESIGN AND METHODOLOGY 
 
Survey and Study Design 
         A cross-sectional survey study design was used to assess DH oral health 
practices for infants and toddlers. The survey was based on a questionnaire developed 
for general dentists at the University of North Carolina at Chapel Hill School of 
Dentistry; Department of Pediatric Dentistry that focused on the same topic. The 
current survey was modified to address similar questions with dental hygienists and 
an additional section added to address barriers that might hinder the willingness of 
DH to provide dental care for infants and toddlers. The survey had a total of 61 
questions in 12 sections that corresponded to the following primary domains: 
behaviors, values, stage of readiness, comfort/confidence, agreement (knowledge), 
barriers, AAPD guidelines awareness, continuing education, educational background, 
practice setting, and demographics. For the barriers section, the model by Cabana et 
al.36 on physicians’ adherence to practice guidelines was used to develop the 
questions and to assess the responses. The survey was pilot tested by five DH and 
reviewed by the research committee members to ensure feasibility and validity.  
 
Sample Description and Selection 
         A list of licensed registered DH was obtained from the NC Board of Dental 
Examiners. Approximately 2000 dental hygienists were randomly selected. The selection 
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criteria were: graduation between 1998-2010, practicing full time or part time in a private 
or public practice in NC. Retired DH, DH practicing outside the state or abroad and those 
working in specialty practices were excluded.  
 
Procedures 
         After approval by the Biomedical Institutional Review Board of the University of 
North Carolina at Chapel Hill, the survey was mailed in the Spring 2011. Participants 
were asked to complete the survey and return it in a provided envelope. Following the 
Salant and Dillman’s method.37 a post card reminder was sent to all participants one week 
after the initial mailing; three weeks later a letter and replacement questionnaire was sent 
to non-respondents and finally seven weeks after first mailing, a letter and questionnaire 
was sent to non-respondents. Random identification numbers were assigned to each 
subject. Teleform format was used to develop the survey instrument simplifying the 
process of data entry. All results remained anonymous with no personal identifiers 
included on the survey. Only the research assistant had access to the linkage file 
connecting the survey identification number with the personal identifiers used to contact 
potential respondents. All data was stored in a password-protected database that was only 
accessible to the research team and statistician.  
For the stage of readiness, the five’ stage model of pre-contemplation, contemplation, 
preparation, action, and maintenance was used (Prochaska 2008). 38 The model identifies 
five stages of readiness (Figure 1.) For the purpose of this study, the model was 
simplified to three stages: 39-41 action/maintenance, contemplation/preparation and pre-
contemplation as a way to increase power:  
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• The pre-contemplative phase is referred to the stage of no activity. DH in this 
stage have no intention to be involved in caring for infants and toddlers 
preventive care in a predictable future. They may be unaware or under informed 
of the implications of not providing care or have become unmotivated about the 
capability to do it after trying several times. 
•  Providers in the contemplative/preparation stage are beginning to consider and 
talk about providing care. There is awareness about meaning or implications of 
caring but may be ready for a commitment to take action in the next 6 months. 
• Providers in the action/maintenance stage are actively involved in caring for 
infants and toddlers. There is commitment of time and energy, interest, 
awareness, and willingness to provide preventive care to children 0-2 years old. 
Using SAS version 9.2 (SAS Institute Inc, Cary, NC) descriptive statistics were used to 
assess practice behaviors, knowledge, comfort, values and demographics, bivariate and 
proportional odds model analysis was conducted. For the proportional odds model, the 
primary outcome variable was the stage of readiness of DH to care for infants and 
toddlers in their practice. Level of significance was set at 0.05 for all analyses.   
 RESULTS 
 
          The response rate was 43% (N=859), with usable surveys meeting the inclusion 
criteria at 38% (N=758). The majority of respondents were females (99%) and working in 
private practice (94%). Seventy four percent held a certificate or associate DH degree, 
and 63% reported providing patient care more than 30 hours per week.  
Forty two percent (N=316) of DH responded currently being active in providing 
preventive care to infants and toddlers. 39% (N=297) indicated not delivering these 
services but were willing to do so (contemplators) and 19% were not delivering these 
services or willing to consider at this time. Of the contemplative group, 10% (N=31) 
reported being very likely to make changes to provide care to children less than 3 years 
old in the next 6 months. (Figure 2). 
          Bivariate analysis (Table 1) demonstrated significant differences between stage of 
readiness and age (P-value=0.009), years since graduation (P-value=0.0003), and number 
of patients insured by Medicaid (P-value=0.012). Younger DH were more active when 
compared with the older DH who tended to be more pre-contemplative. Graduates in the 
past eight years were more active than those with more than nine years since graduation. 
When comparing the percentage of providers accepting patients’ insured by Medicaid, 
those in the pre-contemplative stage showed a complete negative shift in the distribution, 
meaning that these providers do not accept Medicaid insurance.  
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Practice Behaviors 
         While only 4% of respondents reported usually caring for 0-2 years old and 44% 
reported frequently providing care to 3-6 years old patients. Only 13% reported their 
practice accepting children 6-18 months old for 1st dental visit. Eighteen percent reported 
accepting children for the 1st dental visit beginning at 24 months old and 52% at 3 years 
old. The majority of respondents reported providing preventive care to 6-12 year old 
patients (83%). Figure 3 explains in detail the practice behaviors in relation to this study. 
When asked how often they discuss preventive oral health guidelines with caregivers 
related to caries prevention, 83 % of DH reported often. When asked how often they 
counsel caregivers about their child’s development 66 % responded often.   
 
Values/ Comfort /Confidence 
          DH reported a high value for preventive care of infants and toddlers (75%). They 
also reported feeling highly confident in providing proper preventive care to 
infant/toddlers (62%) as well as discussing proper infant/toddler feeding practices (82%). 
However, only 41% felt comfortable dealing with a crying infant.  The bivariate analysis 
of value levels was significant (<.0001) (Table 2), reinforcing that DH in the active stage 
have higher values for the preventive care of infants and toddlers. Furthermore, the active 
providers tend to be more comfortable and confident than those in the pre contemplative 
stage of readiness (<.0001).  
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Knowledge about Infants and Toddlers Preventive Oral Health Care 
          DH’s level of agreement (knowledge) about infants and toddlers preventive care 
was mixed. While responding correctly to nutritional questions (76%), questions about 
infectious nature of ECC (37%), preventive care guidelines (86%), and fluoride protocols 
(37%) were responded incorrectly. (Figure 4). 
Bivariate analysis (Table 2) demonstrated that DH who reported awareness about the 
infant oral health AAPD guidelines were more likely to be in the active stage when 
compare to those that did not have AAPD guidelines familiarity (<. 0001). However, a 
high percentage of active dental hygienists reported no awareness of guidelines (38%). 
Additionally, DH who had not taken CE courses on this topic were more likely to be in 
the pre-contemplative and contemplative stage of readiness when compared to those 
reporting haven taken CE. 
 
Barriers 
          Table 3 shows statistically significant barriers perceived by DH in relation to their 
stage of readiness (P-value=<0.0001). DH perceived that lack of education on 
infants/toddlers care (26%), awareness about guidelines (37%), continuing education 
opportunities (20%), and practice constraints (50%) as barriers for the provision of 
preventive oral health care to infants and toddlers.  
The overall barrier median procedure supports that there is a statistically significant 
difference in the perceptions of barriers between DH and their stage of readiness in 
providing preventive oral care to infants and toddlers. DH in the active stage are more 
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likely to overcome the barriers to provide care than those in the contemplative and pre-
contemplative stages (P-value=<.0001). 
          A proportional odds model was used to demonstrate what factors predicted the 
stage of readiness of DH to provide preventive care to infants and toddlers. The primary 
variables: (provider characteristics) did not add significantly to the outcome beyond the 
variables that were theoretically related to the stage of readiness (Figure 5). 
The odds ratios (Table 4) for comfort level in providing infant and toddler oral health and 
time as a barrier indicated that for a unit increase in comfort level (increase implies 
greater comfort), individuals are 2.70 times more likely to be in the action stage than in 
the pre-contemplation stage (P<0.0001) and 2.99 times more likely to be in the 
contemplation/preparation stage than in the pre-contemplation stage (P<0.0001). An 
increase in the time as a barrier variable (increase implies more of a barrier) is protective 
with respect to the action and contemplative stages.  Respondents who perceive time to 
be less of a barrier to the inclusion of infants/toddlers in their practice are more likely to 
be in the action stage or in the contemplative stage.  
 
DISCUSSION 
 
          This study aimed to asses the attitudes, comfort, knowledge, practice behaviors, 
and stage of readiness of DH to provide care for infants and toddlers, and to measure the 
barriers that DH encounter to provide preventive oral care to this population. Our 
findings indicated that while DH valued infant and toddler oral health, there was a lack of 
knowledge in this area. Furthermore, DH’ readiness to care for infants and toddlers was 
proportional to their comfort on providing care and inversely related to practice 
constraints suggesting that DH have significant barriers to overcome in order to 
successfully embrace their involvement in the care of young children’s oral health.  
          Our findings were consistent with Mansky and Parker32 indicating lack of DH’ 
knowledge on infants and toddlers oral health. Both studies were framed to assess the 
knowledge about preventive care to infants and toddlers including awareness about 
pediatric dental practice guidelines.  NC DHs reported being comfortable in providing 
preventive oral care, however, their responses suggested that the majority lacked proper 
knowledge on the pediatric dental practice guidelines for infants and toddlers. While 
Mansky and Parker’s study found underutilization of fluoride varnish for children, we 
found that knowledge about fluoride protocols for infants less than 6 months of age to be 
surprisingly low.  
.          NC DH’ practices seem to offer opportunities to take CE courses on children oral 
health care, however DH reported not taking such courses. This finding is consistent with 
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limited opportunities in CE designated to early childhood dental care. Findings from this 
study support the importance of promoting further CE for all primary health care 
providers in this area of oral healthcare. An example of these opportunities is the Smile 
for Life, 42 a national oral health curriculum available online free of charge. This site has 
been developed by the Society of Teachers of Family Medicine Group on Oral Health 
and contains several basic oral health courses designed to enhance the role of primary 
care physicians in the promotion of oral health for patients of all ages. Taking advantage 
of these resources can help diminish knowledge barriers and motivate providers to make 
changes on their practices.  
           Our study also provides important information about the readiness of DH to 
provide preventive care in early childhood and the factors influencing their willingness. 
McFarland et al.43 conducted a similar project aimed to assess the readiness of general 
dentists in NC for this cohort. . They found that for every unit increase in comfort general 
dentists were 3.12 times more likely to be in the active/maintenance stage of readiness 
than in the contemplation/preparation stage, and 5.55 times more likely to be in the 
action/maintenance stage than in the pre-contemplation stage. Our findings also indicated 
that higher levels of comfort relate to individuals in the action/maintenance stage rather 
than in the pre-contemplative stage. Weinstein44 in his work on behavioral problems in 
the utilization of new technology to control caries: patients and provider readiness and 
motivation suggested that knowing more about the providers practice behaviors and the 
assessment of knowledge and use of newer technologies may be a key to motivate 
providers to change. He also referred to motivational interviewing as a way to equip 
providers with strategies to move from pre-contemplation to action stages. Casebeer et 
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al.45 reported that internet education for physicians based on data collected from their 
own offices and the assessment of their needs were related to changes in practice 
behaviors. We also suggest that knowing what are the factors that affect the providers’ 
comfort and the barriers that hinder their confidence may be a successful approach to find 
strategies for motivation to change from a pre-contemplative stage to action.  
          Cruz et al.46 in their work on oral health care providers readiness to provide 
behavior counseling and oral cancer screening reported that there was underutilization of 
guidelines by oral health care providers. They stated that there was a need for the 
development of aids to increase the awareness of guidelines. Parallel to their findings, our 
study shows that DH lack awareness on the guidelines for infant and toddlers oral care 
hindering their readiness to become active providers. We suggest the need for greater 
efforts to motivate the dental team as a whole to learn and adopt the guidelines on infants 
and toddlers oral care. These will assist in the motivation of the dental team to target 
practice constraints.  
          Edelstein remarks that the number of DH and DH’ programs have increased in the 
last decade in comparison to dentists and dental schools.35 Furthermore, if practice 
constraints are diminished, and pediatric education is offered, DH can provide a major 
preventive role in the decrease of ECC. Fein et al.47 found that increasing confidence in 
students in their 4th year of dental school and exposing them to a tool kit on infant and 
toddler oral care increased their motivation to provide care to this population. It is 
important to mention that cultural proficiency also played a significant role in the comfort 
of those students that could speak their patient’s first language.  
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          We also found that practice constraints to be a major barrier for DH to move 
through the stages of change. We began the process of barriers’ assessment using the 
Cabana et al.36 framework to assess physicians’ adherence to practice guidelines. Based 
on factor analysis, we divided the most important barriers in three categories: Knowledge 
(education), practice behaviors and attitudes. Practice constraints and education were the 
most significant variables affecting the stage of readiness of DH in NC. It may be a key 
to further this study to a more in detail assessment of the answers of the participants to 
find out strategies to develop oral health provider’s comfort and to target practice 
constraints. It would also be important to motivate general dentists since they are the 
head of the general dental practice to better utilize allied dental professionals to improve 
access to this cohort of children. Since motivating providers to deliver preventive oral 
health services to infants and toddlers can be complex, strategy development needs to be 
broad and systems based. Simpson48 suggested the importance of sustainable initiatives 
by using this approach. So while focused and individualized strategies that target their 
office-practice behaviors and their motivation to offer care as a way to benefit their 
practice and the community are key, systems that help support these initiatives merit 
further attention. Among them, are broader policy agendas to assure improvement in 
reimbursement so that adequate care for all children at risk is offered. To best achieve 
this broader systems approach to the oral health care of young children, collaboration 
across and within disciplines are key.   
          The oral health in America report recommended elimination of oral health 
disparities by encouraging inter-professional collaboration in conjunction with the 
community and policymakers.49 Wilder et al.50 suggested that it is vital that the dental 
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profession find its way to the collaborative care. They also suggested that the biggest 
challenge dentistry faces is the incorporation of other professions into the dental 
curriculum.40 Based on their suggestions we also recommend that the dental profession 
should focus on addressing the internal barriers within the profession and expand the 
access to care for young children. In addition, collaborative efforts should be made to 
transform the dental hygiene curriculum to increase DH comfort in order to affect their 
stage of readiness to provide care to this underserved population.   
         It is of high importance to create a baseline program that can provide complete 
access to care for children particularly those most in need. General dentists and DH are 
an important adjunct to the pediatric dentist to providing primary and secondary 
prevention in clinical practice. This study highlights important factors that affect directly 
to the process of change in behavior of providers to care for populations in need.  The 
complexity of the barriers to provide preventive care to infants and toddlers can be 
managed developing strategies that systematically address the education and 
collaboration efforts necessary to get to children at an early stage so oral health 
prevention can be maximized and oral disease controlled.  
            The strengths of this study are the large sample size and the used of a unique 
framework as the foundation to assess barriers to provide care. However, this study 
should be considered in the context of its limitations. First are the possible response bias, 
poor memory, and/or content misunderstanding inherent in any survey study design. 
Second, the sample is limited to NC DH, preventing generalizability to the entire country.  
CONCLUSION 
 
          This study found that DH highly value preventive care for infants and toddlers. 
However, strategies to increase comfort and diminish practice constraints should be 
considered to improve DH’s stage of readiness to care for this population. Such strategies 
should begin in dental and dental hygiene education through clinical training for the 
entire dental team. Both didactic and clinical experiences in the academic program will 
be key to helping oral healthcare providers feel comfortable in providing these services to 
infants and toddlers in clinical practice.  
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Figure 2. Results 
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Figure 3. Practice Behaviors of NC DH in relation to infants and toddlers. 
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Figure 4. Level of Agreement (Knowledge) of DH about Infants and Toddlers Oral Care 
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Figure 5. Effects of Primary and Secondary Variables in the Outcome (Stage of 
Readiness to Provide Preventive Care to Infants and Toddlers) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
* Comfort and Practice Behaviors had significant effects on the stage of readiness. 
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Table 2. Perception of Infants/Toddlers Care  
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Table 3.  DHs Perceived Barriers to Provide Preventive Care for Infants and 
Toddlers 
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